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Effects of dietary carbohydrate levels on growth performance.,feed
utilization and non-specific immunity indexes of
Rhynchocypris lagowskii Dybowski
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Abstract: [Objective] The effects of different dietary carbohydrate levels on growth performance,feed
utilization and non-specific immunity indexes of Rhynchocypris lagowskii Dybowski were evaluated.

[Method] R. lagowskii Dybowski with initial weight of (7. 64=+0.04) g/tail were assigned to five groups
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fed with isonitrogenous (crude protein 360. 0 g/kg and 60. 0 g/kg lipid) formulated diets containing 0. 0% ,
10.0%,16.0%,22.0% ,and 28. 0% carbohydrates for 8 weeks. After the feeding trial, growth performance
was calculated, muscle nutrients were determined using national standard methods,and activities of serum
alkaline acid enzyme (AKP) ,acid phosphatase (ACP) ,superoxide dismutase (SOD) and lysozyme (LZM)
were measured. [Result] In this experiment, with the increase of carbohydrate level, body weight, weight
gain rate,feed efficiency ratio, specific growth rate and protein efficiency ratio increased initially and then
decreased after the peaks at 16. 0% ,which had significantly higher body weight, weight gain rate and feed
efficiency ratio than those in control group (P<C0. 05). By the polyline regression model, weight gain rate
reached the maximum at the carbohydrate level of 15. 84 % and specific growth rate reached the maximum
at carbohydrate level of 15. 94%. When the feed carbohydrate level was 28. 0% ,crude fat was significantly
higher than that in control group (P <C0. 05), while there was no significant difference between other
groups and control group (P>>0. 05). There was no significant difference in crude protein when the feed
carbohydrate levels were 10. 0% and 16. 0% (P>>0.05),but crude protein in other groups was significantly
higher than that in control group (P<C0.05). When the feed carbohydrate levels were 16. 0% ,22. 0% and
28.0%, the activities of AKP and ACP were significantly higher than those in control group (P<Z0. 05).
When the feed carbohydrate levels were 22. 0% and 28. 0% ,the activity of LZM in hepatopancreas was sig-
nificantly higher than that in control group (P<C0. 05). With the increase of carbohydrate level, the activi-
ty of SOD decreased,and it was significantly lower than that in control group when the feed carbohydrate
levels were 10.0%,16.0%.,22.0% and 28. 0% (P<C0.05). [Conclusion] According to this experiment,the
suitable carbohydrate level in formulated diets of juvenile P. lagowskii Dybowski is 15. 84 % —15. 94 %.
Key words: Rhynchocypris lagowskii Dybowski; carbohydrate; growth performance; feed utilization;

non-specific immunity
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Table 1 Different carbohydrate levels feed formulation and its main nutrients for
Rhynchocypris lagowskii Dybowski (air-dry basis)
e 5 R 8 F 4L fitk KA & 9 K-/ % Carbohydrate level

Ingredients and proximate composition 0. 0(CK) 10.0 16.0 22.0 28.0

18/ (g + kg~ 1) Fish meal 351. 0 351. 0 351.0 351. 0 351. 0

K/ (g kg™ 1) Soybean meal 160. 0 160. 0 160. 0 160. 0 160. 0

M1/ (g » kg™ ') Rapeseed meal 80.0 80.0 80.0 80.0 80.0

¥/ (g » kg~ 1) Cottonseed meal 80.0 80.0 80.0 80.0 80.0

A J7 1S WK/ (g » kg ) Dextrin 0.0 100. 0 160. 0 220. 0 280. 0
Ingredient

a4 2 /(g « kg 1) Cellulose microcrystalline 288.2 188. 2 128. 2 68. 2 8.2

IRk /(g + kg™ ') Premix 10.0 10.0 10.0 10.0 10.0

AL / (g + kg~ 1) Choline chloride 5.0 5.0 5.0 5.0 5.0

F K/ (g« kg™ Corn oil 12.9 12.9 12.9 12.9 12.9

il /(g » kg~ ") Fish oil 12.9 12.9 12.9 12.9 12.9

W ML /(g » kg 1) Crude protein 360. 0 360. 0 360. 0 360. 0 360. 0

Proximate MG/ (g« kg™ 1) Crude lipid 60.0 60.0 60.0 60. 0 60. 0

composition o4k /(g « kg 1) Crude fiber 289. 6 199. 6 145. 6 96.0 37.5

MUKy /(g « kg™ ') Ash 71.6 71.6 71.6 71.6 71.6
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Table 2 Effects of carbohydrate levels on growth and feed utilization of Rhynchocypris lagowskii Dybowski

T ket sk i i/ % it g e e
Rk B0 e R/ T ) % R % ® TR %
EYKT/ % (g« B D (g+ & D : . T ;
. > 3 Weight Feed efficiency Protein
Carbohydrate Initial mean Final mean ain rate ratic efficiency ratio
levels body weight body weight &4 : atio ¥ ratie
0.0 (CK) 7.63+0.01 a 10.66+0.12 a 39.84+1.75 a 61.9443.24 a 1.7240.09 a
10.0 7.62+0.01 a 11.27+0. 38 ab 47.8944.80 ab 62.36+7.08 a 1.7340.20 a
16.0 7.68+0.04 a 12.04+0.48 b 56.83+5.72 b 65.91+8.10 a 1.8340.23 a
22.0 7.63+0.02 a 10. 76 £0. 02 ab 40, 9440. 29 ab 63.39£0.19 a 1.834+0.01 a
28.0 7.67+0.02 a 10.2840.61 a 34.15+8.09 a 62.06+5.99 a 1.72+0.44 a
T FHi K 1k KR/ % S H/ 7% WEAA L/ % JIES 5tk 32 / %
G WK/ % Specific growth Hepatosomatic Viscerasomatic Condition
Carbohydrate levels rate index index factor
0.0 (CK) 0.56=+0.02 ab 1.394+0.09 a 8.69+0.76 a 1.41+0.11 a
10. 0 0.652+0.06 ab 1.4040.15 a 8.5240.59 a 1.394+0.10 a
16.0 0.7540.06 b 1.404+0.03 a 8.82+0.64 a 1.33+0.13 a
22.0 0.577+0.01 ab 1.3740.06 a 8.77+0.14 a 1.4140.10 a
28.0 0.48+0.10 a 1.374+0.03 a 8.87+0.38 a 1.344+0.09 a

T - 5 50 B 5 AR AR ) /NG 57 B3R 28 SR 25 (P>0. 05) AR AN [l /NG 57 B 3875 22 5 i 3% (P<<0. 05) . TR,

Note:Same lowercase letters indicate insignificant difference (P>>0. 05), while different lowercase letters indicate significant difference

(P<C0.05). The same below.
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Fig. 1 Relationship between feed carbohydrate level and
weight gain rate of Rhynchocypris lagowskii
Dybowski by corrugated line regression
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Fig. 2 Relationship between feed carbohydrate level and
specific growth rate of Rhynchocypris lagowskii
Dybowski by corrugated line regression
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Table 3 Effects of feed carbohydrate levels on nutritional composition in muscle of
Rhynchocy pris lagowskii Dybowski %
T Bk K Ak G 7K SF- K5y HLAR Wi HIEA MK 5y
Carbohydrate levels Moisture Crude lipid Crude protein Ash
0. 0(CK) 77.47+0.18 a 2.21+0.36 a 17.88+0.18 a 1.654+0.12 a
10.0 77.33+0.12 a 2.75+0. 35 ab 17.78+0.09 a 1.5440.40 a
16.0 77.17+0.35 a 2.93+0. 34 ab 17.834+0.09 a 1.4740.30 a
22.0 77.15+0.06 a 3.00+0. 40 ab 17.284+0.06 b 1.454+0.10 a
28.0 77.13£0.12 a 3.204+0.10 b 17.474£0.03 b 1.51+0.10 a
2.3 ARBAUEMKENEREEHRERE S HYEFH & T A (P<C0.05);22. 0% Fl
55 M 28. 0 Yo KA A W 7K - A1 IF R AR 1) LZM 3 1 2 3%
MF 4 AR AEAIR 500N 08 IRBRIF BRAIE Y @ T 0 B2 (P<<0. 05) 17 10. 026 il 16. 02041 LZM
AKP.LZM Fl ACP & 1, B R P oKL E P Rg 8 16 PS50 B4 25 57 A8 18 3% (P>>0. 05) 3 SOD 17 £ Fifi
i S ETHE R B B S, AKP 1 ACP W& EFR BROKAE S YR T @i R R, HL 10, 0%0,16.000,
10. 0Vl AK AL AWK A S5 A 22 5 A W40, 22.0%,28. 02041 B Ik T4 B 4L (P<C0. 05)
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Table 4 Effects of carbohydrate levels on non-specific immune indexes of Rhynchocypris lagowskii Dybowski

TR KA 5 WK/ %

Carbohydrate levels

AKP/(U + mLL™ 1) SOD/(U « mLL™ 1) LZM/(pg » mL™1) ACP/(pg» mL™1)

0. 0(CK) 0.2640.01 ¢ 157.31+2.54 a 73.59+1.81 a 0.0440.01 a

10.0 0.274+0.01 ¢ 133.01+1.37 b 78.07+4.00 a 0.03+0.01 a

16.0 0.494+0.01 a 122.37+2.40 ¢ 80.85+7.68 a 0.374+0.05 ¢

22.0 0.474+0.02 a 109.124+1.85d 97.31+t7.65b 0.314+0.02 ¢

28.0 0.284+0.02 b 105.57+1.45d 84.40+5.12 b 0.164+0.01 b
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